The wound healing process and production of tumour necrosis factor alpha (TNF-(x) by peritoneal cells of 7-day and 14-day obstructive jaundice (OJ) and sham-operated rats were investigated. In the study the skin wound breaking strength was measured, In addition such histological and biochemical parameters as fibroblast and endothelial cell proliferation, inflammatory cell infiltration and hydroxyproline content were evaluated in polyurethane sponge discs implanted subcutaneously into rats. 
INTRODUCTION
Many clinical observations have shown frequent occurrence of postoperative septic and organ complications in patients with obstructive jaundice [1, 2] . Experimental studies on animal models confirmed those findings [3, 4] . Postoperative mortality in OJ patients is estimated as 5-25% of cases. Sepsis, bleeding disorders and renal failure are the main causes of death [5] [6, 7] .
General disturbances of the defence mechanism, particularly of the cellular immunity, may be a principal cause of these complications [8, 9] . The mechanisms causing these complications have been, however, not fully understood until now.
The primary cause of these disorders seems to be systemic endotoxaemia as a consequence of reticulo-endothelial system (RES) function impairment. The liver and spleen are particularly affected [7, 10, 11] . Numerous experimental studies confirmed a key role for bile acids in prevention of bacteria translocation into mesenteric lymph nodes and development of endotoxaemia [12, 13] . Endotoxin is a potent stimulant and even at subclinical concentrations, activates the immune system, including monocytes, tissue macrophages and granulocytes [8, 14] . Induction of the acute phase response triggers activation and release of proinflammatory cytokines, mainly TNF-c, interleukin-1 and interleukin-6, which seem to play a principal role in the wound healing process [15] . However, their roles remain still poorly defined.
Healing of the wound is a dynamic and complex process and the clinical evaluation of its early and late phase may include biochemical [6, 16] , immunological [15] , histopathological [15] and mechanical [16, 17] [18] , but recent studies did not confirm those presumptions [8, 17] . The activity of prolylhydroxylase at the marginal side of the wound, the enzyme being an indicator of collagen synthesis, was deeply depressed in patients with extrahepatic cholestasis. Enzyme activity returned to normal value after biliary drainage [6] .
Beside changes in the intensity of some biochemical parameters during the course of OJ, the immunological disturbances seem to be of a particular importance. As a result of endotoxaemia, macrophages acquire tolerance to endotoxin and produce less TNF-alpha [19, 20] . The PEC can be induced to a higher TNF-c production, although not to the same degree (less than 2-fold increase) and on day 14 the spontaneous TNF-c production is higher than LPS-inducible one. It should be also underlined that the induction of TNF-c production in both studied groups is highly statistically significant (p 0.01 and 0.02, respectively), however, on day 14 these differences are not significant. In addition, the decreases of both spontaneous and LPS-induced TNF-c production between day 7 and 14 are significant.
DISCUSSION
The process of wound healing in obstructive jaundice has been for a long time a subject of numerous studies [6, 17, 18, 24] . These studies were undertaken based on clinical observations indicating delay in wound healing and frequent local infections of wounds in patients with longterm OJ [6, 18] . Many experimental studies on animals with extrahepatic cholestasis confirmed these observations [16, 25] . Some authors, however, described opposite results [25] . In the early phase of wound healing, accompanied by extrahepatic cholestasis and systemic endotoxaemia, an increased reactivity of the immune system leads both to excessive TNF-alpha production as well as to activation of granulocytes and macrophages, resulting in release of free oxygen radicals and intracellular protease activation [14] . These reactions may cause impairment of the healing process leading to prolongation of the inflammatory phase in the wound and delay of the regeneration processess.
The results, shown in this study, are in agreement with that finding. Perhaps the closest to our results are the data of Bemelmans et al. [27] .
In an OJ mice model they demonstrated that the ability of macrophages from OJ mice to produce TNF-c spontaneously or upon LPS induction, as compared to sham-operated mice, was much higher as reported in our study. They also observed persisting, increased levels of TNF-c and IL-6 in serum of OJ mice which correlates with our unpublished data. Other studies, however [19, 20, 28] demonstrated that the ability of the immune system cell to produce cytokines and low molecular weight mediators is diminished. The reason for such a discrepancy remains unclear, it seems, however, that it results from the diversity of experimental models used. Effect of obstructive jaundice on the process of wound healing constitutes only a fragment of all immunological abnormalities occuring in extrahepatic cholestasis associated with systemic endotoxemia, as a consequence of disturbance of cell immunity [7, 11, 19] . In the early stage of OJ an elevated reactivity of the immune system takes place resulting in an increased TNF-c production [8] . This was also confirmed in the present study on the spontaneous and LPS-induced cytokine production by peritoneal cells. The increased TNF-c synthesis, described in this report, could account for decreased collagen synthesis [29] .
Studies in vitro or on local effects of TNF-c in various animal models revealed differential influence of this cytokine on selected parameters of the wound healing [15, 28, 30, 31] the inducibility of TNF-c production on day 7 and lack of it on day 14. Second, it is evident that the operation itself causes different responsiveness of PEC on day 7 and 14. The first phenomenon may be caused by a desensitization of RES cells (day 14) following prolonged endotoxin stimulation, preceded by a peak of stimulation of the cells on day 7. The effect of operation alone seems to be also evident resulting in the unresponsiveness of cells from sham operated rats to LPS stimulation (day 14) . This is probably caused by surgery-elicited cytokine production [32] which we have described for splenectomized mice. The latter phenomenon has probably some influence on the cytokine pattern in OJ rats where we face an additive effect of surgery and endotoxin stimulation, so that the resultant picture may be obscured. It seems that the involvement of TNF-alpha during the process of wound healing is differential and depends on the phase of this process. In the early stages TNF-c stimulates fibroblast proliferation and collagen deposition, but in the later phase of wound healing this cytokine is inhibitory with regard to collagen synthesis [31] . Such behaviour of TNF-alpha may just reflect the regulatory nature of this cytokine. There is, however, no doubt that TNFalpha is essential for fibroblast proliferation [33, 34] , angiogenesis [35] and generally for defence processes [9] and wound healing [32] .
In The impairment of wound healing in the early phase of obstructive jaundice is explained by hyperreactivity of the immunological system and increased production of proinflammatory cytokines followed by hyporeactivity to endotoxin in later phase of jaundice. The main cause of this disorder is systemic endotoxaemia in obstructive jaundice.
